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1
FOLDABLE CONTAINER

This application is a national phase entry under 35 U.S.C.
§371 of PCT Patent Application No. PCT/JP2012/078155,
filed on Oct. 31, 2012, which is incorporated by reference.

TECHNICAL FIELD

The present invention relates to a folding container that can
be folded and assembled. In particular, the present invention
relates to a plastic corrugated folding container for use when
transporting or conveying products.

TECHNICAL BACKGROUND

In the prior art, folding containers using corrugated plastic
and having such properties as water resistance and durability
compared with corrugated paper materials have been widely
used for the storage and transportation of industrial products,
items/commodities, and the like.

Folding containers using corrugated plastic, having a floor
panel integrally provided with a latch panel and with a hook
and loop fastener installed on the latch panel to enable attach-
ing to and detaching from a side panel, are publicly known
(see, for example, Patent Document 1).

PRIOR ARTS LIST

Patent Document 1: Japanese Registered Utility Model No.
3098273

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

However, the folding container disclosed in the above pub-
lication of the prior art is formed from corrugated plastic in
which a sheet material is bonded to the obverse and reverse
face sides of a wave-shape core, with vertical corrugation.

In order to bend right- and left-side panels and front and
back latch panels with respect to the floor panel, a configu-
ration is used in which an incision is formed to midway in the
thickness direction (a configuration in which one liner of the
corrugated plastic is left and the other liner and the core are
cut, or a configuration in which a notch is formed without
severing the non-foamed plastic panel).

Hence, if an incision is formed to midway in the thickness
direction at the four edges of the floor panel of the box, the
floor panel and side panels become hinge-like at the bending
places due to the incisions to midway in the thickness direc-
tion, and the floor panel and side panels are not mutually
immobilized, but are always in a bendable state. The floor
panel and the side panels swing so as to open and close, and
consequently there is the issue that the floor of the box body
assumes a sagging state, and the strength of the box body is
reduced.

Further, the places at which incisions are made to midway
in the thickness direction must always be to midway in the
thickness direction along the vertical corrugation, but limits
are imposed by the directional properties of the material.

Portions at which such incisions to midway in the thickness
direction are made are also formed at intermediate positions
in the height direction of the left- and right-side panels, and
the above issue therefore extends to the entirety of conven-
tional folding containers.

Moreover, when folding a folding container, by pressing on
the frame from above the box body, a column member may be
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twisted and brought into contact with an end part of a latch
panel, and a tip portion of the abutting piece of the column
member may ride up onto an end part of the latch panel. In
such a case, a rod-shape object or a finger must be used to
separate the abutting piece of the column member that has
ridden up onto the latch side panel. Consequently, there has
been the issue that folding cannot be performed smoothly, and
folding the box body is troublesome.

Further, bending is performed while applying a heating bar
at folding lines on both ends of the latch panel to form the box
body. In order to keep the heating bar from making contact, an
inclined end part at an angle of approximately 45° must be
formed at both ends of the latch side panel. Consequently, if
a configuration is used in which an end face corner of the latch
side panel and an end face corner of a lower short panel
intersect, the four corners of the folding container are not
closed tightly, and there has been the concern that dirt, dust, or
insects may enter.

The present invention can provide a folding container that
can address the above issues, affording efficient assembly and
folding, capable of storing accessories, and in which sagging
of the floor does not occur and there is no bulging of the
folding container in the folded state.

The present invention was devised in the light of the above
circumstances, and provides, As means for addressing the
problems, a superior folding container in which sagging of
the floor does not occur as in the case of conventional folding
containers using corrugated plastic, which is strong, folding
of the box body of which is not troublesome, and in which
there is no entry of dirt, dust or insects from the four corners
of the folding container.

Further, the present invention provides, As means for
addressing the problems, a superior folding container that is
the above-described folding container in which the efficiency
during folding is satisfactory and which can store accessories,
with no bulging of the folding container in the folded state.

Means to Solve the Problems

As means for addressing the problems, the invention
according to a first aspect of the present invention provides a
plastic corrugated folding container comprising:

a first side panel (3),

provided connectedly to each of two sides of a floor panel

(2), with a folding line (1A) interposed therebetween,
provided with a lower short side panel (3A), with an inci-
sion (3b) interposed therebetween, and

provided with an upper short side panel (3B), with an

incision (3¢) interposed therebetween,

wherein an incision (3a) is formed at a position midway in

the height direction of each first side panel (3) excluding
the lower short side panel (3A) and the upper short side
panel (3B);

a latch side panel (6) having an engaging hole (6A, 6A),
formed on each of two ends of the floor panel (2), with a
folding line (2B) interposed therebetween;

a pair of second side panels (4) attached to the floor panel
@),

wherein

an upper part piece (4A) is formed on an upper part of each

second side panel with an incision (4a) interposed ther-
ebetween, and

an engaging piece (4B, 4B) is provided on a lower part of

each second side panel with a folding line (4D) inter-
posed therebetween;
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column members (7) for supporting end parts of the first
side panels (3), wherein

each column member has

a sandwiching piece (7a) provided with a stopper (7¢)
and being substantially U-shaped in cross section,

a connecting piece (7b), and

an abutting piece (7d4) continuous with the connecting
piece (7b),

each column member (7) is separated into upper and lower

column members across the incision (3a) of each first
side panel (3), and

end parts of each first side panels (3) are firmly fixed by

being sandwiched in the column members (7),

wherein

each of the incisions enables flat folding,

ahorizontal face (k1) and a vertical face (s) are provided at
both ends of the lower short side panel (3A) of each first side
panel (3),

an inclined face (a2) and a vertical face (k) are formed at
both ends of each latch side panel (6) for the floor panel (2),

the first side panels (3, 3) and the latch side panels (6, 6) are
configured to bend in an inward direction, by applying a
heating bar set to a prescribed temperature to each of the
folding lines (1A) and each of the folding lines (2B) of the
floor panel (2) and,

the engaging pieces (4B) are configured to bend in an
outward direction, by applying a heating bar set to a pre-
scribed temperature to the folding line (4D) of each second
side panels (4), and

the engaging piece (4B) of each second side panel (4) is
configured to engage with each engaging hole (6A) of the
latch side panel (6), to form a box body.

As means for addressing the problems, the invention
according to a second aspect is the plastic corrugated folding
container according to the first aspect, a trapezoidal bending
piece (3C), having an inclined face (a3), a vertical face (s),
and a horizontal face (k2), is protrudingly provided at both
ends of the lower short side panel (3A) of each first side panel
(3), with a folding line (3D) interposed therebetween;

the inclined face (02) and the vertical face (k) are formed at
both ends of each latch side panel (6) for the floor panel (2);

the first side panels (3) and the latch side panels (6) which
are provided at the floor panel (2) are configured to bend in the
inward direction, by applying a heating bar set to a prescribed
temperature to each of the folding lines (1A) and each of the
folding lines (2B);

the engaging pieces (4B) are configured to bend in the
outward direction, by applying a heating bar set to a pre-
scribed temperature to the folding line (4D) of each second
side panel (4); and

the bending pieces (3C) formed at both ends of each lower
short side panel (3A) are configured to bend in the inward
direction, by applying a heating bar set to a prescribed tem-
perature to the folding lines (3D), and each end face portion of
the inclined face (¢2) and the inclined face (3) and each end
face portion of the vertical face (k) and of the vertical face (s)
are heat-fused and welded.

As means for addressing the problems, the invention
according to a third aspect is the folding container according
to the first aspect, the incision (3a) for folding is provided in
each first side panel (3),

aface panel portion (3f) is formed at both end parts of each
incision (3a) by making an incision (3e, 3e, 3¢) enclosing
three sides of the periphery and leaving inside and outside
faces of each first side panel, and
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atip (3%) of the face panel portion (3f) and an end face edge
(37) of each first side panel (3) are formed in substantially a
same plane.

As means for addressing the problems, the invention
according to a fourth aspect is the folding container according
to the first aspect, the incision (3a) for folding is provided in
each first side panel (3),

a face panel portion (3f) is formed at both end parts of each
incision (3a) by making an incision (3e, 3¢, 3¢) enclosing
three sides of the periphery and leaving inside and outside
faces of each side panel, and

a tip (34) of the face panel portion (3f) and the abutting
piece (7d) of each column member (7) is formed in substan-
tially a same plane.

As means for addressing the problems, the invention
according to a sixth aspect is the folding container according
to the first aspect,

each first side panel (3) is provided on both sides of the
floor panel (2), with the folding line (1A) interposed therebe-
tween,

each first side panel (3) is provided with a lower short side
panel (3F), with the incision (35) interposed therebetween,

each first side panels (3) is provided with each upper short
side panel (3B), with the incision (3¢) interposed therebe-
tween,

each incision (3a) is formed at a position midway in the
height direction of each first side panel (3) excluding the
lower short side panel (3F) and the upper short side panel
(3B), and

a height (h0) of a latch side panel (6B) corresponds to a
height (h) of the lower short side panel (3F) to form a storage
part on the floor panel (2) in a folded state.

As means for addressing the problems, the invention
according to a seventh aspect is the folding container accord-
ing to the first aspect,

each first side panel (3) is provided on both sides of the
floor panel (2), with the folding line (1A) interposed therebe-
tween,

each first side panel (3) is provided with each lower short
side panel (3A), with the incision (35) interposed therebe-
tween,

each first side panel (3) is provided with an upper short side
panel (3E), with the incision (3¢) interposed therebetween,
and

each incision (3a) is formed at a position midway in the
height direction of the first side panels (3) excluding the lower
short side panel (3A) and the upper short side panel (3E), and

an upper part piece (4E) in which a height (h7) is increased
is provided in each second side panel (4) corresponding to a
height (h6) of the upper short side panel (3E), with each
incision (4a) interposed therebetween, to provide a storage
part on the second side panels (4, 4) in a folded state.

As means for addressing the problems, the invention
according to a ninth aspect is the folding container according
to the first aspect,

each first side panel (3) is provided on both sides of the
floor panel (2), with the folding line (1A) interposed therebe-
tween,

each first side panel (3) is provided with a lower short side
panel (3H), with the incision (35) interposed therebetween,

each first side panel (3) is provided with an upper short side
panel (3M), with the incision (3¢) interposed therebetween,

the incision (3a) is formed at a position midway in the
height direction of the first side panels (3) excluding the lower
short side panel (3H) and the upper short side panel (3M), and
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the plastic corrugated folding container further compris-
ing:

a joining piece (5),

placed on an end face (6¢) of each latch side panels (6), and

having a plastic corrugated plate shape panel (T) and a side

piece (5C, 5C) extending perpendicularly from both
sides of the plate shape panel, with a folding line (5E,
5E) interposed therebetween, and bending the side
pieces (5C, 5C) in an inward direction,

wherein each joining piece (5) is placed on the end face of
each latch side panels (6) for the floor panel (2), and

the side pieces (5C) of each joining piece (5) are firmly
fixed to the lower short side panel (3H) of each first side panel
(3), and when folded, a storage portion reinforcing a lower
part of a box body is formed.

As means for addressing the problems, the invention
according to a tenth aspect is the folding container according
to the first aspect,

each first side panel (3) is provided on both sides of the
floor panel (2), with the folding line (1A) interposed therebe-
tween,

each first side panel (3) is provided with the lower short
side panels (3A), with the incisions (35) interposed therebe-
tween,

each first side panel (3) is provided with the upper short
side panel (3J) is provided, with the incision (3¢) interposed
therebetween,

the incision (3a) is formed at a position midway in the
height direction of the first side panels (3) excluding the
height (h5) of the lower short side panel (3A) and the upper
short side panel (3J), and

aheight (h8) of an upper part piece (4F) of each second side
panel (4) corresponds to a height (h5) of each upper short side
panel (3J),

the plastic corrugated folding container, further compris-
ing:

ajoining piece (11) having a plastic corrugated plate shape
panel (T) and aside piece (9B, 9B) extending perpendicularly
from both sides of the plate shape panel, with a folding line
(9A, 9A) interposed therebetween, and bending the side
pieces (9B, 9B) in an inward direction;

wherein each joining piece (11) is stacked on each upper
part piece (4F) of each second side panel (4), and

the side pieces (9B, 9B) of each joining piece (11) are
firmly fixed to each upper short side panel (3]) of each first
side panel (3), and when folded, a storage portion reinforcing
an upper part of a box body is formed.

Advantageous Effects of the Invention

According to the invention of the first aspect, a heating bar
set to a prescribed temperature is used to bend the first side
panels (3, 3) inthe inward direction at each of the folding lines
(1A) of the floor panel (2), and the heating bar at the pre-
scribed temperature is used to bend the latch side panels (6, 6)
in the inward direction at each of the folding lines (2B). The
heating bar at the prescribed temperature is used to bend the
engaging pieces (4B) in the outward direction at the folding
lines (4D) of the second side panels (4), the bent state is held,
and each of the engaging pieces (4B) of the second side panels
(4) is engaged with the engaging holes (6A) of the latch side
panels (6) to form the box body. By adopting such a configu-
ration, a single panel member having rigidity is bent in an
inward direction from the four edges of the box floor with heat
applied, the side panels are erected, the bent shape is held, and
the shape of the entire floor of the box is immobilized and
held, and consequently sagging of the floor such as occurs in
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boxes of the prior art does not occur, and a sturdy box body
having strength can be provided.

Conventional folding containers are folded by pressing
from above the frame when folded, and therefore there is the
issue that the column members are twisted and the corners of
the column members catch on the latch panels at both ends of
the latch side panels (6) of a conventional folding container,
and the tip portions of the abutting pieces (7d) of the column
members (7) ride up onto the inclined faces of the latch side
panels (6) (see FIG. 13). According to the invention of the first
aspect, both end portions of the latch side panels (6) are
formed as inclined faces (a2) and as vertical faces (k) that
continue the inclined faces (2), and the corner parts (7f) of
the connecting pieces (75) are guided to the inside of the latch
side panels (6) during folding. By adopting such a configu-
ration, the abutting parts (7d) of the column members (7) are
guided while making contact with the reverse side of the latch
side panels (6) having the vertical faces (k), and riding-up
onto the end parts of the latch side panels (6) of the abutting
parts (7d) of the column members (7) is prevented (see FIG.
14).

According to the invention of the first aspect, a horizontal
face (k1) and a vertical face (s) are provided at both ends of the
lower short side panel (3A) of each first side panel (3), and an
inclined face (02) and a vertical face (k) are formed at both
ends of each latch side panel (6) for the floor panel (2). The
first side panels (3, 3) and the latch side panels (6, 6) are
configured to bend in an inward direction, by applying a
heating bar set to a prescribed temperature to each of the
folding lines (1A) and each of the folding lines (2B) of the
floor panel (2) and, the engaging pieces (4B) are configured to
bend in an outward direction, by applying a heating bar set to
a prescribed temperature to the folding line (4D) of each
second side panels (4), and the engaging piece (4B) of each
second side panel (4) is configured to engage with each
engaging hole (6A) of the latch side panel (6). Consequently,
during folding the vertical faces of the latch side panels do not
come into contact with the abutting faces of the column
members, and smooth folding is possible.

Heat is applied to the side panels from the folding lines of
the floor panel and the side panels are erected by bending in
the inward direction and immobilizing to form the box body,
and therefore a sturdy box body in which sagging of the floor
does not occur can be provided.

According to the second aspect of the invention, in the
configuration of the folding container of the first aspect, a
trapezoidal bending piece (3C), having an inclined face (a.3),
a vertical face (s), and a horizontal face (k2), is protrudingly
provided at both ends of the lower short side panel (3A) of
each first side panel (3), with a folding line (3D) interposed
therebetween, the inclined face (a2) and the vertical face (k)
are formed at both ends of each latch side panel (6) for the
floor panel (2), the first side panels (3) and the latch side
panels (6) which are provided at the floor panel (2) are con-
figured to bend in the inward direction, by applying a heating
bar set to a prescribed temperature to each of the folding lines
(1A) and each of the folding lines (2B), the engaging pieces
(4B) are configured to bend in the outward direction, by
applying a heating bar set to a prescribed temperature to the
folding line (4D) of each second side panel (4), and the
bending pieces (3C) formed at both ends of each lower short
side panel (3A) are configured to bend in the inward direction,
by applying a heating bar set to a prescribed temperature to
the folding lines (3D), and each end face portion of the
inclined face (a2) and the inclined face (3) and each end
face portion of the vertical face (k) and of the vertical face (s)
are heat-fused and welded. Through such a configuration, the
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second side panels and the latch side panels are erected from
the four edges of the floor panel (2) and a sturdy box body
without floor sagging is formed, the four corners of the box
body are sealed, and a hygienic box body, into which foreign
matter, dirt, and dust do not enter from outside the box body,
can be provided.

According to the third aspect of the invention, in the con-
figuration of the folding container of the first aspect, in addi-
tion to having advantageous effects similar to those of the first
aspect, the advantageous effects described below can be
obtained.

That is, the incision (3a) for folding is provided in each first
side panel (3), a face panel portion (3f) is formed at both end
parts of each incision (3a) by making an incision (3e, 3e, 3¢)
enclosing three sides of the periphery and leaving inside and
outside faces of each first side panel, and a tip (3/%) of the face
panel portion (3f) and an end face edge (3/) of each first side
panel (3) are formed in substantially a same plane. Hence,
durability is imparted to the incision portions, and face panel
portions (3f) are provided on the inside at both end parts of the
incision portions of the incisions (3a) in the first side panels
(3) in the amount of the thickness of the abutting pieces (7d)
of the column members (7), and therefore the tips (3/) of the
face panel portions (3f) are substantially flush with the end
faces (3i) of the first side panels (3), and when the column
members are attached with the face panel portions as refer-
ence, accurate positioning at all four places is possible, and
moreover splitting of the face panel portions at the incision
portions can be prevented, the durability of the incisions can
be improved, and the frequency of use of folding can be
improved.

According to the fourth aspect of the invention, in the
configuration of the folding container of the first aspect, the
incision (3a) for folding is provided in each first side panel
(3), a face panel portion (3f) is formed at both end parts of
each incision (3a) by making an incision (3e, 3e, 3¢) enclos-
ing three sides of the periphery and leaving inside and outside
faces of each side panel, and the column members are
attached aligned in the vertical direction with the tips of the
face panel portions (3f) which are made to protrude outward
in the amount of the thickness of the abutting pieces (7d) of
the column members (7). Hence, the column member upper
and lower attachment positions can be aligned therewith, and
therefore shifts in the position of attachment of the column
members are eliminated, lateral deformation of the column
members when folding the column members is eliminated,
and the box body can be smoothly folded.

According to the sixth aspect of the invention, in the con-
figuration of the folding container of the first aspect, each first
side panel (3) is provided on both sides of the floor panel (2),
with the folding line (1A) interposed therebetween, each first
side panel (3) is provided with a lower short side panel (3F),
with the incision (35) interposed therebetween, each first side
panels (3) is provided with each upper short side panel (3B),
with the incision (3¢) interposed therebetween, each incision
(3a) is formed at a position midway in the height direction of
each first side panel (3) excluding the lower short side panel
(3F) and the upper short side panel (3B), and a height (h0) of
alatch side panel (6 B) corresponds to a height (h) of the lower
short side panel (3F) to form a storage part on the floor panel
(2) in a folded state. Consequently, the storage portion rein-
forces the lower part of the box body in the folded state, and
partitioning panels, lid members or similar which are easily
lost during conveyance can be stored in the storage part to
convey the folding container.

According to the seventh aspect of the invention, in the
configuration of the folding container of the first aspect, each
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first side panel (3) is provided on both sides of the floor panel
(2), with the folding line (1A) interposed therebetween, each
first side panel (3) is provided with each lower short side panel
(3A), with the incision (35) interposed therebetween, each
first side panel (3) is provided with an upper short side panel
(3E), with the incision (3¢) interposed therebetween, each
incision (3a) is formed at a position midway in the height
direction of the first side panels (3) excluding the lower short
side panel (3A) and the upper short side panel (3E), and an
upper part piece (4F) in which a height (h7) is increased is
provided in each second side panel (4) corresponding to a
height (h6) of the upper short side panel (3E), with each
incision (4a) interposed therebetween, to provide a storage
part on the second side panels (4, 4) in a folded state. Hence,
even objects for storage with a high net height can be stored in
the upper part of the box body, and partitioning panels, lid
members or similar which are easily lost during conveyance
can be stored together in the storage part when conveying the
folding container.

According to the ninth aspect of the invention, in the con-
figuration of the folding container of the first aspect, each first
side panel (3) is provided on both sides of the floor panel (2),
with the folding line (1A) interposed therebetween, each first
side panel (3) is provided with a lower short side panel (3H),
with the incision (35) interposed therebetween, each first side
panel (3) is provided with an upper short side panel (3M),
with the incision (3¢) interposed therebetween, the incision
(3a) is formed at a position midway in the height direction of
the first side panels (3) excluding the lower short side panel
(3H) and the upper short side panel (3M), and the plastic
corrugated folding container further comprising: a joining
piece (5), placed on an end face (6¢) of each latch side panels
(6), and having a plastic corrugated plate shape panel (T) and
a side piece (5C, 5C) extending perpendicularly from both
sides of the plate shape panel, with a folding line (5E, 5E)
interposed therebetween, and bending the side pieces (5C,
5C) in an inward direction, wherein each joining piece (5) is
placed on the end face of each latch side panels (6) for the
floor panel (2), and the side pieces (5C) of each joining piece
(5) are firmly fixed to the lower short side panel (3H) of each
first side panel (3), and when folded, a storage portion rein-
forcing a lower part of a box body is formed. Hence objects
for storage can be stored in the lower part of the box body, and
bulging of the box and separation of side panels can be pre-
vented.

Moreover, the box body strength is increased, flexing of
side panels in the assembled state is prevented, and shifting
when box bodies are stacked is reduced.

Further, partitioning panels, lid members or similar which
are easily lost during conveyance can be stored together in the
storage part to convey the folding container.

According to the tenth aspect of the invention, in the con-
figuration of the folding container of the first aspect, each first
side panel (3) is provided on both sides of the floor panel (2),
with the folding line (1A) interposed therebetween, each first
side panel (3) is provided with the lower short side panels
(3A), with the incisions (35) interposed therebetween, each
first side panel (3) is provided with the upper short side panel
(31) is provided, with the incision (3¢) interposed therebe-
tween, the incision (3a) is formed at a position midway in the
height direction of the first side panels (3) excluding the
height (h5) of the lower short side panel (3A) and the upper
short side panel (3J), and a height (h8) of an upper part piece
(4F) of each second side panel (4) corresponds to a height (h5)
of each upper short side panel (3]), the plastic corrugated
folding container, further comprising: a joining piece (11)
having a plastic corrugated plate shape panel (T) and a side
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piece (9B, 9B) extending perpendicularly from both sides of
the plate shape panel, with a folding line (9A, 9A) interposed
therebetween, and bending the side pieces (9B, 9B) in an
inward direction; wherein each joining piece (11) is stacked
on each upper part piece (4F) of each second side panel (4),
and the side pieces (9B, 9B) of each joining piece (11) are
firmly fixed to each upper short side panel (3]) of each first
side panel (3), and when folded, a storage portion reinforcing
an upper part of a box body is formed.

Moreover, the box body strength is increased, flexing of
side panels in the assembled state is prevented, and shifting
when box bodies are stacked is reduced.

Further, partitioning panels, lid members or similar which
are easily lost during conveyance can be stored together in the
storage part to convey the folding container.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(A) is a development plan view of a floor panel and
first side panels with column members removed, and FIG.
1(B) is a front view of a second side panel, of the folding
container in Example 1 the present invention;

FIG. 2 is an expanded development plan view of principal
parts, with parts omitted, of the folding container in Example
1 of the present invention;

FIG. 3 is an expanded perspective view of principal parts,
with parts omitted, of the assembled box body of the folding
container in Example 1 of the present invention;

FIG. 4(A)is a development plan view of the floor panel and
first side panels with the column members removed, and FIG.
4(B) is a front view of a second side panel, of the folding
container in Example 2 of the present invention;

FIG. 5 is an exploded perspective view of the folding
container in Example 2 of the present invention;

FIG. 6 is a perspective view of the folding container after
assembly in Example 2 of the present invention;

FIG. 7 is a perspective view of the assembled state of the
folding container in Example 2 of the present invention, in a
state in which the male connecting members 5A are attached
below the short column members 7A in the column members
of each of the first side panels 3, the female connecting
members 5B are attached corresponding to the positions of
attachment of the male connecting members 5A ofthe second
side panels 4, and each of the male connecting members SA
and female connecting members 5B are configured to engage;

FIG. 8 is an enlarged D-D cross-sectional view, with parts
omitted, of the folding container of FIG. 6 in Example 2 of the
present invention;

FIG. 9 is an enlarged C-C cross-sectional view, with parts
omitted, of the folding container of FIG. 6 with a splice panel
inserted, in Example 2 of the present invention;

FIG. 10(A) is an explanatory enlarged perspective view,
with parts omitted, of the folding container before attachment
of column members to first side panels, and FIG. 10(B) is an
explanatory enlarged perspective view, with parts omitted,
after attachment of column members to first side panels, in
Example 2 of the present invention;

FIG. 11 is an enlarged perspective view, with parts omitted,
showing a state in Example 3 of the present invention in
which a column member 7 is attached to a tip 3% of a face
panel portion 3f protruding slightly from the side panel end
face edge in the lower part of a first side panel, and the tip 3%
of the face panel portion 3fis slightly depressed;

FIG.12(A)is a perspective view showing a state midway in
assembly or folding of the folding container, and FIG. 12(B)
is a partial enlarged perspective view explaining a state of
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attachment of column members to face panel portions with
incisions, in Example 2 of the present invention;

FIG. 13 is an enlarged view of principal parts explaining a
state in which a latching member and a terminal end of a
column member come into contact during folding of a folding
container in an example of the prior art;

FIG. 14 is an enlarged view of principal parts explaining a
state in which an end of a column member is accommodated
in the inside of a latch member, and riding-up of the column
members onto the latch side panels during folding does not
occur, in the folding container in Example 2 of the present
invention;

FIG. 15(A) is an enlarged explanatory view showing a case
in which a face panel portion 3fis formed leaving inside and
outside faces by making incisions 3e, 3e, 3e enclosing three
sides of the periphery in both end parts of the incisions 3A for
folding, the end face tip 3/ of the face panel portion 3fand the
end face edge 37 of the first side panel 3 are arranged in the
same plane, and the column member is attached in a first side
panel 3 of the present invention, and FIG. 15(B) is an enlarged
explanatory view showing a case in which a face panel por-
tion 3g is provided by making incisions 3e, 3e, 3e, 3¢ enclos-
ing four sides of the periphery and leaving inside and outside
faces in an intermediate portion of an incision for folding, and
in a state of protrusion outside by the amount of the thickness
of the abutting piece 7d of the column member from the end
face tip 3/ of the face panel portion 3f'and the end face edge
3i of the first side panel 3, the column member is attached and
the end face tip 3/ of the face panel portion 3fand the end face
of'the abutting piece 7d of the column member are arranged to
be in the same plane to attach the column member in a first
side panel 3 of the present invention;

FIG. 16 is a perspective view of the folding container in the
folded state in Example 2 of the present invention;

FIG. 17(A) is a development plan view of the first side
panels and the floor panel, with the column members
removed and the lower short side panel height of the first side
panels made higher, and the height of the latch side panels of
the floor panel made higher corresponding thereto, and FIG.
17(B) is a front view of a second side panel, of the folding
container in Example 3 of the present invention;

FIG. 18(A) is a development plan view of the first side
panels and the floor panel, with the column members
removed and the upper short side panel height of the first side
panels made higher, and FIG. 18(B) is a front view ofa second
side panel with the height of the upper part piece of the second
side panel made higher corresponding to the height of the
upper short side panel of the first side panels, of the folding
container in Example 4 of the present invention;

FIG. 23(A) is a development plan view of the first side
panels and the floor panel with the column members
removed, and FIG. 23(B) is a front view of a second side
panel, in a case in which the lower joining pieces are attached
to the folding container in Example 6 of the present invention;

FIG. 24(C) is a front view of a plastic plate shape panel
before bending both ends of the joining piece, and FIG. 24(D)
is a plane view of a state in which both ends of the joining
piece are bent, in the folding container in Example 6 of the
present invention;

FIG. 25(E) is an enlarged explanatory perspective view,
with parts omitted, of a state in which the joining piece is
placed on and attached to the end face of the latch side panel
of the second side panel, and FIG. 25(F) is an enlarged
explanatory perspective view, with parts omitted, of a state in
which the joining piece is placed on and attached to the end
face of the latch side panel and the side piece is immobilized
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on the lower short side panel, in the folding container in
Example 6 of the present invention;

FIG. 26(A) is a development plan view of the first side
panels and the floor panels with the column members
removed, with the height of the upper short side panels on
both sides of the first side panels made higher, and FIG. 26(B)
is a front view of a second side panel with the height of the
upper part piece of the second side panel made higher corre-
sponding to the height of the upper short side panel of the first
side panel, in a case in which the joining pieces are attached
onto a side face of the first side panels of the folding container
in Example 7 of the present invention;

FIG. 27(C) is a front view of a plastic plate shape panel
before formation of a joining piece, F1IG. 27(D) is a plan view
of joining piece formation, and FIG. 27(E) is an explanatory
side view, with parts omitted, of a state in which the joining
pieces are firmly fixed onto the side faces of the second side
panels in a state in which the folding container is assembled,
in Example 7 of the present invention;

FIG. 28 is an enlarged perspective view explaining an
example of a hollow plastic corrugated panel not having
direction properties in a plastic corrugated piece; and,

FIG. 29 is an enlarged explanatory perspective view of a
plastic corrugated piece in which a plurality of ribs is
arranged in a plastic corrugated panel, and an end face Q4 has
a shape like the mouthpiece of a harmonica.

DESCRIPTION OF THE EMBODIMENTS

The present invention is configured by applying a heating
bar set to a prescribed temperature to each of the folding lines
of the floor panel and heating and melting, and bending first
side panels and latch side panels in the inward direction. the
heating bar at the prescribed temperature is applied to the
folding lines of the lower part of the second side panels and
the engaging pieces are bent in the outward direction, and is
configured such that each of the engaging pieces ofthe second
side panels is engaged with the engaging holes in the latch
side panels.

Through such a configuration, the box body is easily
folded, the second side panels and the latch side panels are
erected from the four edges of the floor panel with no sagging
of the floor, and the box body can be assembled without
catching of the latch side panels on the column members.
Moreover, the four corners of the box body can be sealed, the
incision places in the side panels can be reinforced, and a
plastic corrugated folding container that when folded can
store lid members, partitioning panels or similar can be real-
ized.

EXAMPLE 1

The folding container 1 in Example 1 of the present inven-
tion is a plastic corrugated folding container in which first
side panels 3 are connectedly provided with a floor panel 2,
with the folding lines 1A interposed therebetween; lower
short side panels 3A are provided in the first side panels 3,
with incisions 35 interposed therebetween; upper short side
panels 3B are provided in the first side panels 3, with incisions
3¢ interposed therebetween; incisions 3a are formed at a
position midway in the height direction of the first side panel
3 excluding lower short side panels 3A and the upper short
side panels 3B; latch side panels 6 having engaging holes 6 A,
6A are formed on both ends of the floor panel 2, with the
folding lines 2B interposed therebetween; in a pair of second
side panels 4 that is attached to the floor panel 2, upper part
pieces 4A are formed on an upper part with incisions 4a
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interposed therebetween, and engaging pieces 4B, 4B are
provided on a lower part with the folding lines 4D interposed
therebetween; column members 7 for supporting end parts of
the first side panels 3 have sandwiching pieces 7a provided
with stoppers 7e and being substantially U-shaped in cross
section, connecting pieces 7b, and abutting pieces 7d continu-
ous with the connecting pieces 75, each of the column mem-
bers 7 is separated into upper and lower column members
across the incision 3a of the first side panel 3, and end parts of
the first side panels 3 are firmly fixed by being sandwiched in
the column members 7 and ultrasonic-welded, to obtain a
plastic corrugated folding container that can be folded flat as
a result of the incisions.

Further, horizontal faces k1 and vertical faces s are pro-
vided at both ends of each of the lower short side panels 3A of
the first side panels 3, inclined faces a2 and vertical faces k
are formed at both ends of each of the latch side panels 6 of the
floor panel 2, a heating bar set to a prescribed temperature is
applied to each of the folding lines 1A and folding lines 2B of
the floor panel 2, and the first side panels 3, 3 and the latch side
panels 6, 6 are bent in the inward direction;

a heating bar set to a prescribed temperature is applied to
the folding lines 4D of the second side panels 4, and the
engaging pieces 4B are bent in the outward direction, and
each of the latching pieces 4B of the second side panels 4 is
engaged with the engaging holes 6 A of the latch side panels 6,
to form a box body.

Consequently, during folding the vertical faces k of the
latch side panels do not come into contact with the abutting
pieces 7d of the column members, and smooth folding is
possible.

The folding container 1 in Example 1 is a box body formed
by applying heat from folding lines on the box floor and
bending inward and immobilizing a single plastic corrugated
panel having rigidity. A sturdy box body can be obtained
having a strong floor member that does not sag as in conven-
tional box bodies.

When folding the folding container, the folding container
is pressed from above the frame 8 to fold. Consequently, at
both ends of the first side panels 3, twisting of the column
members and catching of the corner parts 7f of the column
members on the inclined end faces 6a of the latch side panels
6, and riding-up of the tip portions of the abutting pieces 7d of
the column members 7 onto the inclined faces of the latch side
panels 6, must be prevented.

In the folding container 1 in Example 1, inclined faces a2
and vertical faces k are formed at both ends of the latch side
panels 6 that are formed integrally with the floor panel 2,
horizontal faces k1 and vertical faces s continuous with same
are formed at both ends of the lower short side panels 3A (see
FIG. 2), and during folding the corner parts 7f of the connect-
ing pieces 7b are guided on the inside of the latch side panels
6. Hence, the abutting parts 7d of the column members 7 are
guided while in contact with the reverse side of the latch side
panels 6 having vertical faces k, and riding-up of the abutting
parts 7d of the column members 7 onto the end parts 6a of the
latch side panels 6 is deterred (see FIG. 13, FIG. 14).

EXAMPLE 2

The folding container in Example 2 of the present inven-
tion is shown in FIG. 4. FIG. 4(A) is a development plan view
of'the floor panel and first side panels, and F1G. 4(B) is a front
view of a second side panel.

FIG. 5 is an exploded perspective view of the folding
container in Example 2 of the present invention, and FIG. 6 is
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a perspective view of the folding container in Example 2 of
the present invention after assembly.

As shown in FIG. 4(A), in Example 2 first side panels 3 are
connectedly provided on both sides with the plastic corru-
gated panel of the floor panel 2, with the folding lines 1A
interposed therebetween, the lower short side panels 3A are
provided in the first side panels 3, with the incisions 34
interposed therebetween, the upper short side panels 3B are
provided in the first side panels 3, with the incisions 3¢
interposed therebetween, and the incisions 3a are formed at a
position midway in the height direction of the first side panel
3 excluding lower short side panels 3A and the upper short
side panels 3B.

In the pair of second side panels 4 attached to the floor
panel 2, upper part pieces 4A are formed in the upper parts,
with the incisions 4a interposed therebetween, and engaging
pieces 4B, 4B are provided in the lower parts, with the folding
lines 4D interposed.

The column members 7 for supporting end parts of the first
side panels 3 have sandwiching pieces 7a provided with stop-
pers 7e and being substantially U-shaped in cross section,
connecting pieces 7b, and abutting pieces 7d continuous
therewith.

Each of the column members 7 is separated into upper and
lower column members across the incision 3a of the first side
panel 3, and end parts of the first side panels 3 are firmly fixed
by being sandwiched in the column members 7 and ultrasoni-
cally welded, to obtain a plastic corrugated folding container
that can be folded flat as a result of the incisions.

In the plastic corrugated folding container in Example 2,
trapezoidal bending pieces 3C having the inclined faces a3,
the vertical faces s, and the horizontal faces k2 are protrud-
ingly provided at both ends of each of the lower short side
panels 3A of the first side panels 3, with the folding lines 3D
interposed.

The inclined faces a2 and the vertical faces k are formed at
both ends of each of the latch side panels 6 of the floor panel
2.

A heating bar set to a prescribed temperature is applied to
each of the folding lines 1A and to each of the folding lines
2B, and each of the first side panels 3 provided at both ends of
the floor panel 2 and each of'the latch side panels 6 are bent in
the inward direction. A heating bar set to a prescribed tem-
perature is applied to the folding lines 4D of the pair of second
side panels 4, and the engaging pieces 4B are bent in the
outward direction, and a heating bar set to a prescribed tem-
perature is applied to the folding lines 3D, and the bending
pieces 3C formed at both ends of the lower short side panels
3 A are bent in the inward direction. Each end face portion of
the inclined faces 02 and of the inclined faces a3 and each
end face portion of the vertical faces k and of the vertical faces
s are heated, melted and welded. The four corners of the box
body are sealed, and intrusion of dust and dirt is deterred.

Moreover, the inclined faces a2 and the vertical faces k are
formed on both end portions of the latch side panels 6, and
when the box body is folded, the connecting pieces 76 of the
column members 7 are guided on the inside of the latch side
panels 6, and consequently, the abutting parts 7d of the col-
umn members 7 are guided while in contact with the reverse
side of the latch side panels 6 having the vertical faces k, and
riding-up onto the end parts of the latch side panels 6 by the
abutting parts 7d of the column members 7 can be deterred.

As shown in FIG. 5, the second side panels 4 disposed at
edge parts on both sides of the first side panels 3 connected to
the floor panel 2 are connectedly provided with the upper part
pieces 4A in the upper end parts, with the incisions 4a inter-
posed therebetween, and engaging pieces 4B, 4B protruding
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in the outward direction are provided in the lower end parts of
the second side panels 4, with the folding lines 4D interposed.
The engaging pieces 4B are provided corresponding to the
engaging holes 6A, 6A in the latch side panels 6.

As shown in FIG. 4(B), FIG. 5 and FIG. 6, handhold parts
10 are installed in the upper center of the second side panels
4. In some cases, handhold parts 10 are not installed.

The synthetic resin panels used in the present invention use
hollow synthetic resin panels not having directional proper-
ties. The floor panel 2, the first side panels 3, the second side
panels 4, and the latch side panels 6 all use hollow synthetic
resin panels nothaving directional properties. As an example,
hollow laminated sheets with a three-layer structure (product
name “Pla-Pearl”, a registered trademark), obtained by heat-
fusing two sheets, upper and lower, onto a polypropylene
sheet vacuum-molded into cylinder shapes, were used with
polyolefin foam boards.

In addition, for example a polypropylene resin can be used
as a starting material in integrally molded corrugated plastic,
welding together the pin tips of two polypropylene plastic
sheets in which convexities with truncated cone shapes are
disposed in a houndstooth pattern (commonly called “core
cone”), then bonding together obverse-face panels to form a
four-layer hollow plastic sheet with a honeycomb structure
(TWIN CONE®) for use as corrugated plastic material.

Moreover, for example the corrugated plastic can be the
plastic corrugated panel QQ, molded integrally using polypro-
pylene resin as a starting material, shown in FIG. 29.

That is, the plastic corrugated panel Q has parallel flat
panels which are an inside face Q1 and an outside face Q2,
and ribs Q6 are provided at a prescribed interval in a gap
between the flat panels.

Gaps between ribs form penetrating holes Q3.

An end face Q4, at which a plurality of ribs Q6 is disposed
such that the ribs Q6 orthogonally intersect the inside face Q1
and the outside face Q2, has a shape of a harmonica mouth-
piece, and at an end face Q5 on a side along the plurality of
ribs Q6, a wall face is present in the gap between the flat
panels.

In a case of a plastic corrugated panel having directional
properties such as described above, if there is a resin quantity
(wall thickness) for bending using heat, then bending is pos-
sible regardless of the directional properties.

That is, when applying a heating bar to a folding line and
bending, bending can be performed without considering
whether the position is a rib vertical direction.

Further, as shown in FIG. 28, a plastic corrugated panel P
(product name “Teccell” (a registered trademark), manufac-
tured by Gifu Plastic Industry Co., Ltd.) has, as shown in F1G.
28, an inside face panel P1 and an outside face panel P2 that
are parallel, and a core material P3 with a honeycomb struc-
ture is connectedly provided in the gap between the face
panels, forming a hollow resin panel without directional
properties.

Inhollow corrugated plastic without directional properties,
in the gap between sheets which are the parallel face panel
portions that are the obverse-side (inside face) face panel P1
and the outside face panel P2, is disposed and connectedly
provided thereto a core material P3 vacuum-molded into
cylindrical shapes forming a honeycomb structure. Conse-
quently, the synthetic resin panel has high resilience.

In the present invention, an “incision” is a configuration
wherein only the obverse face panel P1 and the interior core
material P3 are severed, without severing the outside face
panel P2, to provide an incision so as to leave the outside face
panel. A “folding line” is a portion at which heating, melting
and bending are performed. A heating contact (bar) at a pre-
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scribed temperature (250° C. to 300° C.) is applied to the
bending portion, and pressing along the folding line results in
bending. Further, “welding” means heating and melting at
places at which plastic panels are to be bonded to cause
welding.

As shown in FIG. 4(A), a prescribed heating bar is applied
to the folding lines of the second side panels 4 and the latch
side panels 6, and the side panels are bent in the inward
direction from the four edges and set upright, to form a box
body the floor of which does not sag. The folding lines 2B are
provided in the upper and lower end parts of the floor panel 2,
and the latch side panels 6 are connectedly provided there-
with. A prescribed heating bar is applied to the folding lines 2,
and bending in the inward direction is performed for integral
upward formation perpendicular to the floor panel 2.

The first side panels 3 are provided along the length direc-
tion of the floor panel 2 so as to orthogonally intersect the
floor panel 2, with the incisions 34 interposed closer to the
floor panel 2 interposed.

Further, the first side panels 3 are provided on both sides of
the floor panel 2, with the folding lines 1A interposed ther-
ebetween, the lower short side panels 3A are provided in the
first side panels 3, with the incisions 34 interposed therebe-
tween, the upper short side panels 3B are provided in the first
side panels 3, with the incisions 3¢ interposed therebetween,
and the incisions 3a are formed at a position midway in the
height direction of the first side panel 3 excluding lower short
side panels 3A and the upper short side panels 3B.

The trapezoidal bending pieces 3C having the inclined
faces a3, the vertical faces s, and the horizontal faces k2 are
protrudingly provided at both ends of each of the lower short
side panels 3A, with the folding lines 3D interposed. The
inclined faces 0.2 and the vertical faces k are formed at both
ends of each of the latch side panels 6 of the floor panel 2.

a prescribed heating bar is applied to the folding lines 3D
and the bending pieces 3C are pressed in the inward direction
and bent. Further, a heating bar set to a prescribed tempera-
ture is applied to the folding lines 2B and the latch side panels
6 of the floor panel 2 are pressed and bent in the inward
direction. A heating bar set to a prescribed temperature is used
to heat, melt and weld together each of the end face portions
of the inclined faces a2 and the inclined faces a3, a heating
bar set to a prescribed temperature is made to abut and to heat,
melt and weld together each of the end face portions of the
vertical faces k and the vertical faces s, and thereby the four
corners of the box body can be closed (see FIG. 5).

The engaging pieces 4B of the second side panels 4 are
configured to engage with each of the engaging holes 6A of
the latch side panels 6 that are connected above and below
with the floor panel 2. As shown in FIG. 4(B), the second side
panels 4 are on the inside of the latch side panels 6 of the floor
panel 2, and are disposed on both side parts not having the first
side panels 3.

That is, the two second side panels 4 form both side faces
of the box body.

Further, when at least two or more of the engaging holes 6A
are provided, the engaging strength can be increased, and the
latch side panels 6 and the second side panels 4 can be sturdily
conjoined.

The upper part pieces 4A are formed in the second side
panels 4, with the incisions 4a interposed therebetween, and
the handhold parts 10 are formed below the incisions 4a in the
second side panels 4.

The engaging parts 4B are provided in the lower end parts
of the second side panels 4, protruding in the outward direc-
tion, with the folding lines 4D in the second side panels 4
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interposed. The engaging parts 4B are provided correspond-
ing to the engaging holes 6A in the latch side panels 6.

Further, the second side panels 4 are formed with horizon-
tal widths made slightly greater below compared with above.
Consequently, when the box body is assembled the first side
panels 3, 3 are strongly pulled and stretched outward, and
inadvertent separation of the second side panels 4 is pre-
vented.

As shown in FIG. 5 and FIG. 6, the column members 7, 7
are installed at two places, above and below, across the inci-
sions 3a of the first side panels 3.

As shown in FIG. 10(A), each column member 7 is formed
from a synthetic resin, and is configured with a cross-section
in substantially a U-shape by two sandwiching pieces 7a
having a gap 7¢ and a connecting piece 7b. One of the sand-
wiching pieces 7a is provided with a stopper 7e.

An abutting piece 7d is formed, extending slightly, on one
end part of the connecting piece 7b positioned on the side
opposite the connecting piece 7a having the stopper 7e.

As shown in FIG. 10(A) and FIG. 10(B), the gaps 7c of the
column members 7 formed in this way are fitted with the end
parts of the first side panels 3. The column members 7 and the
first side panels 3 are firmly fixed using hot melting, ultra-
sonic welding, or similar.

As shown in FIG. 15(A), the column members 7 are firmly
fixed between the incisions 3¢ and the incisions 3a in the first
side panels 3. The following configuration corresponds to the
third aspect.

The incisions 3a for folding are provided in the first side
panels 3, the incisions 3e, 3¢, 3e are provided at both end parts
of'the incisions 3a enclosing three sides of the periphery and
forming face panel portions 3f leaving inside and outside
faces of the side panels. By forming tips 3/ of the face panel
portions 3fand end face edges 3i of the first side panels 3 in
substantially the same plane, and attaching the column mem-
bers to the end face edges 3i of the first side panels 3, the
column members protrude by the thickness of the abutting
parts 7d, and the tips 3/ of the face panel portions 3f'assume
a depressed state.

The abutting parts 7d of the column members protrude
beyond the tips 3% of the face panel portions 3f, but the
column members are firmly fixed in the vertical direction
according to the tips of the face panel portions 3/ and are
similarly firmly fixed in the vertical direction according to the
tips of the face panel portions 3f of the other first side panel,
and the upper and lower column members are firmly fixed at
attachment positions according to the tips of the face panel
portions 3f. Therefore, the column members can be accu-
rately positioned at all four places in the four corners, during
column member folding there is no lateral deformation of the
column members, and folding can be performed smoothly.

The following configuration corresponds to the fourth
aspect. The incisions 3a for folding are provided in the first
side panels 3, and the incisions 3e, 3e, 3e are made at both end
parts of the incisions 3a enclosing three sides of the periphery
and forming the face panel portions 3f leaving inside and
outside faces of the side panels. The tips 3/ of the face panel
portions 3fare formed protruding by the amount of the thick-
ness of the abutting pieces 7d of the column members 7 so as
to be in substantially the same plane. By attaching the column
members to the end face edges 3/ of the first side panels 3, the
column members are attached with the abutting parts 74 and
the tips 3/ of the face panel portions 3fin substantially the
same plane.

Thus, the column members 7 are firmly fixed in the vertical
direction according to the tips of the face panel portions 3, the
column members 7 are similarly firmly fixed in the vertical



US 9,193,498 B2

17

direction according to the tips of the face panel portions 3fof
the other first side panel, and the upper and lower column
members 7 are firmly fixed at attachment positions according
to the tips of the face panel portions 3f. Therefore, the column
members 7 can be accurately positioned at all four places in
the four corners, during folding of the column members 7
there is no lateral deformation of the column members 7, and
folding can be performed smoothly.

However, in the case of a folding container in which only
incisions are formed without forming conventional face panel
portions 3f, firmly fixing the lower end parts of the upper
column members 7 and the upper end parts of the lower
column members slightly closer to the incisions 3a in the
vertical direction by eye measure so as not to overlap the
incisions 3a, and accurately positioning the column members
midway laterally and fixing firmly, requires proficiency and
takes time, and firmly fixing in the same place laterally is
difficult.

Further, as shown in FI1G. 5, the synthetic resin frame 8 with
substantially a U-shape cross-section is fitted with the upper
end parts of the first side panels 3 and firmly fixed. Further, as
shown in FIG. 8, the frame is configured by connecting the
inside pieces 8a, the outside pieces 8¢ that are slightly longer
than the inside pieces 8a, and the upper-end faces 85.

As shown in FI1G. 9, splice panels 4f are sandwiched by the
upper end parts of the second side panels 4, and similarly to
the upper end parts of the first side panels 3, the frame 8 is
fitted therewith and firmly fixed.

In this way, similarly to Examples 1 and 2, with the frame
8 firmly fixed onto the upper end parts of the first side panels
3 and the second side panels 4, parts at both ends of the
members of the frame 8 are supported at right angles by upper
part corner members 9, as shown in FIGS. 5 and 6, and are
fixed firmly by ultrasonic welding, thermal welding, rivets, or
pins.

As shown in FIG. 8, the upper part corner members 9 have
inside pieces 9a, outside pieces 9¢ that are slightly longer than
the inside pieces 9a, and upper end faces 95 that connect the
two, and have substantially an h-shape cross-section.

The upper part corner members 9 adopt a configuration in
which the outside pieces 9¢ extend upward beyond the upper
end face 95, and consequently shifting of a separate folding
container that has been placed above the outside pieces 9¢ can
be prevented.

It is desirable that the outside pieces 9¢ have substantially
the same dimensions as the outside pieces 8¢ in the frame 8.
As aresult, as shown in FIG. 9, the incisions 4a in the second
side panels 4 are positioned above the lower end parts of the
outside pieces 9¢ in the upper part corner members 9, and
consequently when inserting the second side panels 4 with the
splice panels 4f sandwiched, the concern that a finger might
be erroneously sandwiched by an incision 4a can be elimi-
nated. The inside pieces 9a may have approximately the same
dimensions as the inside pieces 8a in the frame 8.

In engagement of the upper part corner members 9
explained above, resin rivets may be used, but engagement of
members, and sandwiching using elasticity, are also possible.
Inaddition, crimping using ultrasonic welding, thermal weld-
ing, or similar is also possible.

A folding container configured in this way is assembled as
shown in FIG. 5and FIG. 6, and is folded as shown in F1G. 12.
Moreover, folding flat with a low net height is possible, as
shown in FIG. 16.

Next, a method of assembly is explained. In the folded state
as shown in FIG. 16, the upper part of the folding container is
lifted upward, as shown in FIG. 12. The first side panels 3,
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which had been folded in the inward direction with the inci-
sions 3a as a boundary, rise up.

In the state in which the first side panels 3 have risen up to
be vertical, the incisions 4a in the two second side panels 4
that are folded in the upper part of the box body are bent in the
outward direction and pressed downward, as shown in FIG.
12the second side panels 4 are pressed in the outward direc-
tion of the folding container 1, the end face parts of the second
side panels 4 are made to pass over the stoppers 7e of the
column members and abut the abutting pieces 7d, and by
engaging the engaging pieces 4B of the second side panels 4
in the engaging holes 6 A in the latch side panels 6, the folding
container 1 is assembled (see FIG. 10).

In this state, the abutting pieces 7d in the column members
7 installed on the first side panels 3 and both end parts of the
second side panels 4 are in a state of abutment. Breaking-
away of the second side panels 4 in the outward direction of
the folding container 1 can also be prevented by engagement
of'the latch side panels 6 and the second side panels 4, but by
abutment of the stoppers 7e formed in the sandwiching pieces
7a with both end parts of the second side panels 4, additional
prevention of breaking-away is possible.

Next, a method of folding is explained. In order to disen-
gage the engaging pieces 4B of the second side panels 4 and
the engaging holes 6A in the latch side panels 6 in the folding
container 1 that has been assembled as shown in FIG. 6, the
lower end parts of the second side panels 4 are pressed to the
inside, and the incisions 4a in the second side panels 4, 4 are
bent inwards and pressed upwards.

Next, as shown in FIG. 12, the incisions 3a, 35, 3¢ in the
first side panels 3, 3 are bent inwards, and the first side panels
3 are made to flex to the inside. As a result, the folding
container 1 is folded, as shown in FIG. 16.

At this time, as shown in the example of the prior art in FIG.
13, there are cases in which the inclined upper faces 6a of the
latch side panels 6 come into contact with the corner parts 7f°
of'the column members 7 and ride up onto the latch side.

In the present invention, however, as shown in FIG. 2 and
FIG. 3, the horizontal faces k1 and the vertical faces s are
provided at both ends of each of the lower short side panels
3A of the first side panels 3, the inclined faces a2 and the
vertical faces k are formed at both ends of each of the latch
side panels 6 of the floor panel 2, a heating bar set to a
prescribed temperature is applied to each of the folding lines
1A and the folding lines 2B of the floor panel 2, the first side
panels 3, 3 and the latch side panels 6, 6 are bent in the inward
direction, a heating bar set to a prescribed temperature is
applied to the folding lines 4D of the second side panels 4 and
the engaging pieces 4B are bent in the outward direction, each
of the engaging pieces 4B of the second side panels 4 is
engaged with the engaging holes 6 A of the latch side panels 6,
during folding the latch side panels do not make contact with
the column members, and smooth folding is therefore pos-
sible.

The folding containers 1 of Example 1 and Example 2 of
the present invention explained above use hollow laminated
plastic corrugated panels, having a three-layer structure in
which a sheet with cylindrical or conical shapes as a core and
upper and lower sheets are heat-fused as shown in FIG. 28.
Hence the panels are of light weight due to the hollow struc-
ture, have excellent bending rigidity, have excellent water
resistance, moisture resistance, and chemical resistance, and
moreover can be recycled and can improve loading proper-
ties. Consequently, without providing separate members, the
first side panels 3, 3 and the latch side panels 6, 6 can be raised
up from the four edges of the floor panel 2 and can be press-
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molded using a heating bar set to a prescribed temperature
integrally with the floor panel 2.

Further, the lower end part of the second side panels 4 is
pressed to the inside and the incisions 4a of the second side
panels 4, 4 are bent inwards and pressed upwards, so that
while maintaining the strength of the floor panel 2 the number
of components of the folding container 1 can be reduced.

Further, panel members are not limited to hollow laminated
plastic corrugated panels having a three-layer structure and
no directional properties such as in FIG. 28, and if the resin
quantity (wall thickness) is sufficient to withstand bending
with heat, plastic corrugated panels with directional proper-
ties such as that shown in FIG. 29 can be bent without regard
to directional properties, and when applying a heating bar to
the folding lines and bending, bending can be performed
without considering whether the folding lines are positioned
in a direction perpendicular to any ribs.

Further, because the column members 7 are installed at
both end parts of the first side panels 3, when the folding
container 1 is in the assembled state the column members 7
are present at each of the corner parts in four places, and
consequently excellent load bearing properties are possible.
Hence during transportation and similar, even when folding
containers 1 are stacked, bowing of the first side panels 3 and
the second side panels 4 in the folding container positioned
below can be prevented. Hence, there are no longer concerns
that tasks to fold the folding containers 1 are cumbersome.

Further, in the folded state the upper end parts of the latch
side panels 6 abut the lower end parts of the outside pieces 8¢
in the frame 8, and consequently even when assembly and
folding are repeated the folded state can always be uniformly
preserved. Further, loads can be distributed at the upper end
parts of the latch side panels 6, and consequently durability
and load bearing properties are superior even in the folded
state.

Further, at the place of each incision in Example 1, an
incision is formed leaving the outside face, a face panel por-
tion is provided on both end parts of the incision, and conse-
quently the incision portion is partially strengthened and
splitting at the incision is prevented.

When both ends of the latch side panels are folded into the
container, the frame is pressed from above to perform folding,
and consequently in a conventional folding container the
column members are twisted, the corners of the column mem-
bers 7 catch on the latch side panels 6, and the tip portions of
the abutting pieces 7d of the column members 7 ride up on the
obverse side of the latch side panels 6 (see FIG. 13).

Hence vertical faces k are formed at both end portions of
the latch side panels 6 such that during folding the connecting
pieces 7B of the column members 7 are guided on the inside
of' the latch side panels 6. Hence, the abutting parts 7d of the
column members 7 are guided so as to make contact with the
inside of the vertical faces k of the latch side panels 6 (see
FIG. 14), and riding-up of the abutting parts 7d of the column
members 7 onto the end parts of the latch side panels 6 is
deterred.

As a result, there is no longer the need to use a rod-shape
object or a finger to separate an abutting part 7 that has ridden
up onto the obverse face of a latch side panel 6, and folding
can be performed smoothly.

As shown in FIG. 15(B), in the present invention the inci-
sions 3e, 3e, 3e, 3e are provided in intermediate portions of
the incision portions, face panel portions 3g are formed leav-
ing inside and outside faces of the side panels, and by pro-
viding the incision portions of the face panel portions 3gin a
plurality of places, splitting at the incision portions in the case
of long incision portions is prevented and durability is

20

30

35

40

45

60

20

improved, the incisions 3a are made rugged, and the fre-
quency of bending use is improved. Further, although not
shown in the drawings, a similar advantageous effect can be
obtained when the face panel portions 3g are provided in the
intermediate portions of the other incisions 34, 3c.

EXAMPLE 3

As shown in FIG. 17, Example 3 of the present invention is
the folding container of the first aspect, characterized in that
the first side panels 3 are formed on both sides of the floor
panel 2, with the folding lines 1A interposed therebetween,
the lower short side panels 3F are provided in the first side
panels 3, with the incisions 35 interposed therebetween, the
upper short side panels 3B are provided in the first side panels
3, with the incisions 3¢ interposed therebetween, the incisions
3a are formed at a position midway in the height direction of
the first side panel 3 excluding the lower short side panels 3F
and the upper short side panels 3B, the latch side panels 6B
are formed at a height h0 corresponding to the height h of the
lower short side panels 3F, and when folding is performed, a
storage part is provided on the floor panel 2. the latch side
panels 6B are formed in the floor panel 2 having a plurality of
engaging holes 6A, with the folding lines 2B interposed ther-
ebetween, a plurality of engaging pieces 4B is provided in the
lower end parts of the pair of second side panels 4, with the
folding lines 4D interposed therebetween, handhold parts 10
are provided in upper parts of the second side panels 4, and
upper part pieces 4A are connectedly provided, with the inci-
sions 4a interposed.

Although not shown in the drawings, similarly to
Examples 1 and 2, the column members 7 attached to the end
parts of the first side panels 3 are formed having sandwiching
pieces 71 having substantially a U-shaped cross-section and
having stoppers, connecting pieces 7b, and abutting pieces 7d
that are continuous with the connecting pieces 7. The col-
umn members are divided into two members, upper and
lower, with the incisions 3a in the first side panels 3 as a
boundary, the column members are each sandwiched and
firmly fixed, the column members are attached in the four
corners of the box body, folding flat is made possible, and
partitioning panels, lid members or similar that are easily lost
during conveyance can be stored in a storage part that is
formed on the floor panel in the folded state when conveying
the folding container.

EXAMPLE 4

As shown in F1G. 18, Example 4 of the present invention is
the folding container of the first aspect, characterized in that
the first side panels 3 are formed on both sides of the floor
panel 2, with the folding lines 1A interposed therebetween,
the lower short side panels 3A are provided in the first side
panels 3, with the incisions 35 interposed therebetween, the
upper short side panels 3E having a height h6 are provided in
the first side panels 3, with the incisions 3¢ interposed ther-
ebetween, the incisions 3a are formed at a position midway in
the height direction of the first side panel 3 excluding lower
short side panels 3A and the upper short side panels 3E, and
upper part pieces 4E in which a height h7 is increased are
provided in the pair of second side panels 4 in accordance
therewith, with the incisions 4a interposed therebetween, to
provide a storage part on the flipped-up second side panels 4,
4 when folded. Hence, similarly to Example 3, the column
members are attached in the four corners of the box body, a
storage part is formed in the upper part of the boxy body in the
folded state, and therefore partitioning panels, lid members or



US 9,193,498 B2

21

similar that are easily lost during conveyance can be stored in
the storage part and conveyed.

EXAMPLE 5
EXAMPLE 6

As shown in FIGS. 23 to 25, Example 6 of the present
invention is the folding container of the first aspect, charac-
terized in that the first side panels 3 are provided on both sides
of the floor panel 2, with the folding lines 1A interposed
therebetween, the lower short side panels 3H are provided in
the first side panels 3, with the incisions 35 interposed ther-
ebetween, the upper short side panels 3M are provided in the
first side panels 3, with the incisions 3¢ interposed therebe-
tween, the incisions 3a are formed ata position midway in the
height direction of the first side panel 3 excluding lower short
side panels 3H and the upper short side panels 3M, the joining
pieces 5 that are fixed firmly to the lower short side panels 3H
of'the first side panels 3 are provided with side pieces 5C, 5C
on both sides of the plastic corrugated plate shape panel T,
with folding lines 5E, 5E interposed therebetween, the side
pieces 5C, 5C are extending perpendicularly from both sides
of the plate shape panel and the side pieces are bent in the
inward direction, the joining pieces 5 are placed on the end
faces of the latch side panels 6 of the floor panel 2, the side
pieces 5C of the joining pieces 5 are firmly fixed to the lower
short side panels 3H of the first side panels 3 by ultrasonic
welding 9C, and by forming the storage portion that rein-
forces the lower part of the box body when folded, objects for
storage can be stored in the lower part of the box body when
folded, and bulging of the box body and separation of the side
panels are prevented.

Further, the boxy body strength is increased, flexing of side
panels in the assembled state is prevented, and shifting when
box bodies are stacked is reduced.

Further, partitioning panels, lid members or similar which
are easily lost during conveyance can be stored together in the
storage part to convey the folding container.

As shown in FIG. 26 and FIG. 27, Example 7 of the present
invention is the folding container of the first aspect, charac-
terized in that the first side panels 3 are provided on both sides
of the floor panel 2, with the folding lines 1A interposed
therebetween, the lower short side panels 3 A are provided in
the first side panels 3, with the incision 34 interposed ther-
ebetween, the upper short side panels 3J are provided in the
first side panels 3, with the incision 3¢ interposed therebe-
tween, the incision 3« is formed at a position midway in the
height direction of the first side panel 3 excluding lower short
side panels 3A and the upper short side panels 3J, the upper
pieces 4F ofthe second side panels 4 are formed to aheight h8
corresponding to the height h5 of the upper short side panels
3J, the joining pieces 11 having side pieces 9B which are
firmly fixed to the upper short side panels 3J of the first side
panels 3 are provided with the side panels 9B, 9B on both
sides of the plastic corrugated plate shape panel T, with the
folding lines 9A, 9A interposed therebetween, the side pieces
9B, 9B are extending perpendicularly from both sides of the
plate shape panel and the side pieces are bent inwards, the
joining pieces 11 are stacked on the upper part pieces 4F of the
second side panels 4, the joining pieces 11 are stacked on the
upper part pieces 4F of the second side panels 4 and the side
pieces 9B, 9B of the joining pieces 11 are firmly fixed to the
upper short side panels 3] of the first side panels 3 by ultra-
sonic welding 9C, and when folded, the upper part of the box
body is reinforced and objects for storage can be stored in the
upper part. Bulging of the box body and separation of the side
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panels are prevented, and the height of the storage part is
increased; therefore, partitioning panels, lid members or
similar which are easily lost during conveyance can be stored
together in the storage part to convey the folding container.

Further, flexing of the side panels when assembled is pre-
vented, shifting when box bodies are stacked is reduced, and
the gap between the latch side panels and the second side
panels can be closed.

As the means for attaching the side pieces of the joining
pieces to the upper short side panels or the lower short side
panels of the first side panels 3 in Examples 6 and 7, resin
rivets, ultrasonic welding, thermal welding, pins, or other
fixing means may be used.

The integrally molded plastic corrugated panel Q using a
polypropylene resin as a starting material, shown in FIG. 29,
has the parallel flat panels that are the inside face Q1 and the
outside face Q2, and the ribs Q6 are provided at prescribed
intervals in the gap between the flat panels, with penetrating
holes Q3 formed in the gaps between the ribs 6. A plurality of
the ribs Q6 is disposed so as to orthogonally intersect the
inside face Q1 and the outside face 2, forming a shape like
a harmonica mouthpiece at the end face Q4, and at the end
face Q5 on a side along the plurality of ribs Q6, a wall face is
present in the gap between the flat panels.

Even when the plastic corrugated panels have a rib struc-
ture with directional properties as described above, if the
inside face Q1, outside face Q2, and wall faces have adequate
wall thickness and there is a large quantity of resin, bending
using heat is possible regardless of the directional properties.
That is, when applying a heating bar to the folding lines and
bending, bending can be performed without considering
whether the folding lines are positioned in a direction perpen-
dicular to any ribs.

Key

1: folding container (box body)
1A: folding line

2: floor panel

2B: folding line

3: first side panel

3A: lower short side panel
3B: upper short side panel
3C: bending piece

3D: folding line

3E: upper short side panel
3F: lower short side panel
3G: upper short side panel
3H: lower short side panel
3J: upper short side panel
3K: upper short side panel
3L: lower short side panel
3M: upper short side panel
3a: incision

35: incision

3¢: incision

3e: incision

3f: face panel portion

3g: face panel portion

3% tip

3i: end face edge

4: second side panel

4A: upper part piece

4B: engaging piece

4D: folding line

4E: upper part piece

4F: upper part piece

4a: incision

4f: splice panel
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5: joining piece
5A: male connecting member
5B: female connecting member
5C: side piece
5E: folding line
6: latch side panel
6A: engaging hole
6B: tall latch side panel
6a: inclined end face
6¢: end face
7: column member
7A: column member
7B: column member
7a: sandwiching piece
7b: connecting piece
Tc: gap
7d: abutting piece
Te: stopper
7f: corner part
8: frame
8a: inside piece
8b: upper end face
8c: outside piece
9: upper part corner member
9A: folding line
9B: side piece
9C: ultrasonic welding
9a: inside piece
95b: upper end face
9¢: outside piece
10: handhold part
11: joining piece
h: height
ho0: height
h1: height
h2: height
h3: height
h4: height
h5: height
hé6: height
h7: height
h8: height
k: vertical face
k1: horizontal face
k2: horizontal face
s: vertical face
a2: inclined face
a3: inclined face
T: plate shape panel
P: plastic corrugated piece
P1: inside face
P2: outside face
P3: core
Q: other plastic corrugated piece
: inside face
: outside face
: penetrating hole
: end face
: end face
Q6: rib

The invention claimed is:

1. A plastic corrugated folding container comprising:

a first side panel,

provided connectedly to each of two sides of a floor
panel, with a folding line interposed therebetween,
provided with a lower short side panel, with an incision
interposed therebetween, and
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provided with an upper short side panel, with an incision
interposed therebetween,
wherein an incision is formed at a position midway in the
height direction of each first side panel excluding the
lower short side panel and the upper short side panel;
a latch side panel having an engaging hole, formed on each
of two ends of the floor panel, with a folding line inter-
posed therebetween;
a pair of second side panels attached to the floor panel,
wherein
an upper part piece is formed on an upper part of each
second side panel with an incision interposed therebe-
tween, and
an engaging piece is provided on a lower part of each
second side panel with a folding line interposed ther-
ebetween;
column members for supporting end parts of the first side
panels, wherein
each column member has
a sandwiching piece provided with a stopper and being
substantially U-shaped in cross section,
a connecting piece, and
an abutting piece continuous with the connecting piece,
each column member is separated into upper and lower
column members across the incision of each first side
panel, and
end parts of each first side panels are firmly fixed by being
sandwiched in the column members,
wherein
each of the incisions enables flat folding,
a horizontal face and a vertical face are provided at both
ends of the lower short side panel of each first side panel,
an inclined face and a vertical face are formed at both ends
of each latch side panel for the floor panel,
the first side panels and the latch side panels are configured
to bend in an inward direction,
the engaging pieces are configured to bend in an outward
direction, and
the engaging piece of each second side panel is configured
to engage with each engaging hole of the latch side
panel, to form a box body, and

wherein

a trapezoidal bending piece, having an inclined face, a
vertical face, and a horizontal face, is protrudingly pro-
vided at both ends of the lower short side panel of each
first side panel, with a folding line interposed therebe-
tween, and

the bending pieces formed at both ends of each lower short
side panel are configured to bend in the inward direction,
and

each end face portion of the inclined face of the latch side
panel and the inclined face of the bending piece, and
each end face portion of the vertical face of the latch side
panel and the vertical face of the lower short side panel
are heat-fused and welded.

2. The plastic corrugated folding container according to

claim 1,

wherein the incision for folding is provided in each first
side panel,

a face panel portion is formed at both end parts of each
incision by making an incision enclosing three sides of
the periphery and leaving inside and outside faces of
each side panel, and

atip of the face panel portion and the abutting piece of each
column member is formed in substantially a same plane.
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3. A plastic corrugated folding container comprising:
a first side panel,
provided connectedly to each of two sides of a floor
panel, with a folding line interposed therebetween,
provided with a lower short side panel, with an incision
interposed therebetween, and
provided with an upper short side panel, with an incision
interposed therebetween,
wherein an incision is formed at a position midway in the
height direction of each first side panel excluding the
lower short side panel and the upper short side panel;
alatch side panel having an engaging hole, formed on each
of two ends of the floor panel, with a folding line inter-
posed therebetween;
a pair of second side panels attached to the floor panel,
wherein
an upper part piece is formed on an upper part of each
second side panel with an incision interposed therebe-
tween, and
an engaging piece is provided on a lower part of each
second side panel with a folding line interposed ther-
ebetween;
column members for supporting end parts of the first side
panels, wherein
each column member has
a sandwiching piece provided with a stopper and
being substantially U-shaped in cross section,
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a connecting piece, and
an abutting piece continuous with the connecting
piece,

each column member is separated into upper and lower
column members across the incision of each first side
panel, and

end parts of each first side panels are firmly fixed by
being sandwiched in the column members,

wherein

each of the incisions enables flat folding,

a horizontal face and a vertical face are provided at both
ends of the lower short side panel of each first side panel,

an inclined face and a vertical face are formed at both ends
of each latch side panel for the floor panel,

the first side panels and the latch side panels are configured
to bend in an inward direction,

the engaging pieces are configured to bend in an outward
direction, and

the engaging piece of each second side panel is configured
to engage with each engaging hole of the latch side
panel, to form a box body, and

wherein the incision for folding is provided in each first
side panel,

a face panel portion is formed at both end parts of each
incision by making an incision enclosing three sides of
the periphery and leaving inside and outside faces of
each side panel, and pg,61

atip of the face panel portion and the abutting piece of each
column member is formed in substantially a same plane.
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